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(57) ABSTRACT

Atraveling cleaner (12) for a textile manufacturing plant, the
carriage of which has a carrying structure (18) supported on
three running wheels (1, 2, 3). The running wheels (1, 2, 3)
are suspended on wheel suspension units (20) and are
arranged 1n a triangle 1n relation to one another, in such a
way that the first running wheel (1) runs on a first rail (14)
and the second running wheel (2) and the third running
wheel (3) run one behind the other on a second rail (16). The
rails (14, 16) form a runway (10) for the traveling cleaner
(12) and are arranged next to one another above textile
machines of the textile manufacturing plant.

16 Claims, 3 Drawing Sheets
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TRAVELING CLEANER FOR TEXTILE
MANUFACTURING PLANT

CROSS REFERENCE TO RELATED
APPLICATION

This 1s a continuation of international application PCT/
CHO00/00273, filed May 17, 2000, and designating the U.S.

BACKGROUND OF THE INVENTION

The present mvention relates to a traveling cleaner for a
textile manufacturing plant and which 1s mounted for move-
ment along rails positioned above the textile machines 1n the
plant.

Dust pollution 1n textile manufacturing plants 1is
significant, with the result that the textile machines of the
plants are considerably contaminated. This 1s detrimental to
the quality of the products and increases the risk of operating
failures.

In order to overcome this problem, the rooms in which the
textile machines stand are air-conditioned and the air is
constantly cleaned. Also, use 1s made of traveling cleaners
which are movable on rails extending above the textile
machines and which clean the individual textile machines
with the aid of specifically directed air streams. Arranged for
this purpose on a traveling cleaner carriage moving on the
rails, are a fan which generates the air flow and which 1s
driven by a fan motor. Also, a drive motor 1s provided for
moving the carriage on the rails. In order to guide the
blowing streams and/or suction streams specifically onto
those points of the textile machines which cause problems,
hoses and pipes oriented away from the carriage in the

direction of the textile machines are provided, as i1s
described, for example, 1n EP-B1-0 646 192.

Since traveling cleaners must also be capable of being
ouided along routes containing bends, the rails lie next to
one another with a small gage. This small gage often leads
to stability problems, particularly when bends are
negotiated, by reason of a high center of gravity of the
motors arranged on the carriage and the centrifugal force
acting on the hoses and pipes.

It 1s accordingly an object of the present mvention to
provide a traveling cleaner which has a stmple construction
so as to facilitate 1ts fabrication, and which is stable even
when traveling along bends.

SUMMARY OF THE INVENTION

The above and other objects and advantages of the
invention are achieved by the provision of a traveling
cleaner which 1s mounted for movement along first and
second rails, and wherein the carrying structure which
supports the carriage of the cleaner runs on only three
running wheels which are arranged in the corners of a
triangle. A first running wheel runs on the running surface of
the first rail, and a second running wheel and a third running
wheel run one behind the other on a running surface of the
second rail which 1s arranged next to the first rail.

The carrying structure 1s mounted, at least on the second
and the third running wheel, so as 1n each case to be
rotationally movable about an axis of rotation running
approximately at right angles to the plane of movement
defined by the running surfaces of the rails. By virtue of this
arrangement, static overdefinition 1s avoided, and a larger
cgage can be selected, thus increasing the stability of the
traveling cleaner during movement along the rail and espe-
cially on the bends.
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It 1s particularly advantageous for the first running wheel
to be driven via a motor and for the two running wheels
running on the second rail to be mounted for free movement.
A differential may thereby be dispensed with 1n the drive.
Moreover, as compared with a four wheel support, there 1s
a higher bearing force on the driven first running wheel and
therefore a better transmission of the drive torque.

The bearing force and the drive torque transmission are
also improved when approximately half the weight of the
carriage 1s supported on the first running wheel.

By means of guide wheels engaging, preferably on both
sides, on guide surfaces of the rails, the running wheels of
the carriage are held on the running surfaces of the rails. The
torque occurring as a result of the one sided drive 1is
absorbed 1n a simple way by the lateral guide wheels and the
running of the traveling cleaner 1s stabilized.

With the aid of sensors which cooperate with a control
system regulating the speed of the traveling cleaner, an
automatic detection of bends and the negotiation of these at
reduced speed are possible, so that the centrifugal forces
acting on hoses and pipes are reduced and travel on bends 1s
stabilized.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention 1s explained below by way of example with

reference to the accompanying schematic drawings, in
which:

FIG. 1 1s a top view of a portion of a runway formed by
two rails arranged next to one another, with a traveling
cleaner 1n three different positions on this runway. In this
illustration, only a triangular carrying structure of the car-
riage of the traveling cleaner and wheel suspension units of
its running wheels are shown.

FIG. 2 1s a sectional view taken through the first of the two
rails forming the runway, with a first running wheel driven
by a motor; and

FIG. 3 1s a perspective view of a wheel suspension unit
which 1s mounted for rotation relative to the carrying
structure about an axis of rotation arranged at right angles to
the plane of movement defined by the running surfaces of
the rails, and which has, for bend detection, an induction
sensor cooperating with an induction element.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 shows a portion of a runway 10 for a textile
traveling cleaner 12, the runway being formed by a first rail
14 and a second rail 16 which are arranged next to one
another. The rails extend above textile machines as shown
schematically in FIG. 2. A triangular carrying structure 18 of
a carriage of a traveling cleaner 12 1s 1llustrated m three
different positions A, B, C on the rails 14, 16, with the
carrying structure being supported at its corner points @, {3,
v, on a running wheel 1, 2, 3 respectively.

The running wheels 1, 2, 3 are arranged on wheel sus-
pension units 20 and therefore are not 1illustrated explicitly
in FIG. 1. In the same way as the corner points («, 3, y, of
the carrying structure 18), the running wheels 1, 2, 3, are
also arranged 1n a triangle 1n relation to one another on their
wheel suspension units 20, so that a first running wheel 1
runs on the first rail 14 and a second running wheel 2 and a
third running wheel 3 run one behind the other on the second

rail 16.

As 1s evident from FIGS. 2 and 3, the running wheels 1,
2, 3 run on upper running surfaces 22 of the rails 14, 16,
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while free running guide wheels 26 engage on lateral guide
surfaces 24 of the rails 14, 16 which are arranged at right
angles to the running surfaces 22, 1 order, for example, to
absorb a torque occurring due to a one sided drive and
stabilize the running of the traveling cleaner 12. The guide
wheels 26 also prevent the running wheels 1, 2, 3 from
coming off from the running surfaces 22 of the rails 14, 16
during travel. Each wheel suspension unit 20 has four such
cguide wheels 26, of which two guide wheels 26 are arranged
in each case 1 front of and behind the running wheel 1, 2,
3 1 the direction of movement Z, so as to engage on the
mutually opposite guide surfaces 24 of the rails 14, 16.
As 1s evident from FIG. 1, the carrying structure 18 of the
carriage of the traveling cleaner 12 1s supported for rotation
movement on the wheel suspension units 20 of the second
and third running wheels 2, 3 1n each case about an axis of

rotation 28 which extends approximately at right angles to
the plane of movement defined by the running surfaces 22 of
the rails 14, 16. The rotational movability 1s made possible
by a rotary member 29, for example 1 the form of a ball
bearing, between the carrying structure 18 and the wheel
suspension unit 20, as 1s illustrated 1n FIG. 3.

By contrast, the carrying structure 18 1s connected to the
wheel suspension unit 20 of the first running wheel 1 without
relative rotation being possible. This design allows very
cgood force transmission between the first running wheel 1
on the first rail 14 and the second and third running wheels
2, 3 on the second rail 16 and increases the stability during,
fravel on bends. Good force transmission 1s particularly
important when, as in the above example, the drive takes
place on only one rail. The advantage of such a drive 1s that

there 1s no need for a differential. In this example, as
illustrated i FIG. 2, the first running wheel 1 1s driven by
a motor 32 via a gear 30.

How the carrying structure 18 rotates relative to the wheel
suspension units 20 of the second and third running wheels
2, 3 during travel on bends, can be scen clearly 1n the
comparison of the individual positions A straight ahead, B
bend to the right, C bend to the left which are illustrated in
FIG. 1. However, instead of the rotationally fixed connection
between the carrying structure 18 and the wheel suspension
unit 20 of the first running wheel 1, a rotationally movable
connection, as in the case of the second and third running
wheels 2, 3, may also be envisaged.

So that the distance of the running wheel 1 from the
second rail 16, which changes during travel on bends, can be
compensated, the wheel suspension unit 20 of the first
running wheel 1 1s displaceable 1n the direction Q trans-
versely to the direction of movement Z of the carriage 36
with the aid of a displacement device 34, as 1s 1indicated in
FIG. 1 by the arrows Q. The displacement device 34 1is
illustrated 1n more detail 1n FIG. 2, and it has a guide rail 38
fastened to the carrying structure 18 of the carriage 36 of the
traveling cleaner 12 and a slide 40 which 1s movable back
and forth 1n the direction Q on the guide rail 38 and to which
the wheel suspension unit 20 of the running wheel 1 is
fastened. In this example, the guide rail 38 1s connected to
the carrying structure 18 by means of bolted on rail brackets
35, but other connections, for example by means of rivets or
welding, may also be envisaged. In order to obtain as good
a transmission of the drive torque as possible to the first
running wheel 1, the drive motor 32 and the gear 30 are also
connected fixedly to the wheel suspension unit 20 of the first
running wheel 1 and are displaceable, together with the
wheel suspension unit, 1n the direction Q with the aid of the
displacement device 34.

Due to the large gage, the fan motor and the fan as shown
schematically in FIG. 2 may also be arranged on the carriage
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36 of the traveling cleaner 12, for example between the
running wheels 1, 2, 3, 1n such a way that a low center of
oravity 1s obtained and at least approximately half the total
welght of the traveling cleaner 12 rests on the first running
wheel 1, thus resulting 1n a very good transmission of the
drive torque.

In order to increase the stability during travel on bends,
the centrifugal forces acting on pipes and hoses of the
traveling cleaner 12 should be reduced. Automatic bend
detection, which cooperates with a control system for speed
regulation, ensures a negotiation of bends at reduced speed
and therefore a lower centrifugal force and higher stability.

FIG. 3 1llustrates by way of example a sensor 42 coop-
erating with a counterclement 41. The sensor 42 for bend
detection 1s shown to be an induction sensor 43 with a signal
lead 44 to a control system, not illustrated, and the coun-
terelement 41 1s shown to be an induction element 46. The
induction sensor 43 1s arranged so as to be fixed to the
carrying structure and 1s located opposite the induction
clement 46 which 1s designed as a slotted plate 45 and which
1s rotatable, together with the wheel suspension unit 20,
relative to the mnduction sensor 43 about the axis of rotation
28. During travel straight ahead, the induction sensor 43 1s
located opposite a slot 48 of the slotted plate 45, 46 and there
1s no signal induced in the induction sensor 43. During travel
on a bend, the wheel suspension unit 20 1s rotated relative to
the induction sensor 43 fixed to the carrying structure and a
tongue 49 of the slotted plate 45 1s moved into the region of
the 1nduction sensor 43, so that a signal 1s induced. This
signal 1s transmitted via the signal lead 44 from the sensor
42, 43 to the control system and the speed 1s reduced, such
that the bends are negotiated slowly. After the bends have
been negotiated, when the induction sensor 43 is located
above the slot 48 again, the speed 1s 1increased again.

In the example shown, sensors 42, 43 and counterele-
ments 41, 45, 46 arc arranged above the second and third
running wheels 2, 3 for automatic bend detection. In travel
straight ahead, the sensors 42, 43 of the two running wheels
2, 3 are located above the slots 48, while, 1n travel on a bend,
at least one sensor 1s located above a tongue 49 of the slotted
plate 45 and a signal 1s induced, this leading to a speed
reduction by means of the control system.

A tongue-like plate located opposite the induction sensor
43 may also be envisaged as the induction element 46, SO
that the induction sensor 43 1s located above the plate only
in travel straight ahead and no counterclement 41, 46 is
located opposite the sensor 42, 43 during travel on a bend.
Also, conversely to the 1llustration 1n FIG. 3, the sensor may
be fastened to the wheel suspension unit 20 and the coun-
terelement 41, 46 be located opposite the sensor 42, 43 so as
to be fixed to the carrying structure. Moreover, instead of the
induction sensor 43, optical sensors 42 or the like may also
be envisaged. Elements which are fastened to the rails 14, 16
may also be envisaged as counterelements 41.

What 1s claimed 1s:

1. A traveling cleaner for a textile manufacturing plant,
comprising,

first and second rails arranged adjacent each other and

extending above textile machines of the manufacturing
plant, with the first and second rails each having an
upper running surface extending therealong, and

a carriage of a traveling cleaner having a carrying struc-
ture supported for movement along the rails and com-
prising running wheels arranged to run on the running
surfaces of the first and second rails, with the running
wheels arranged at the corners of a triangle with a first
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running wheel running on the running surface of the
first ra1l and second and third running wheels arranged
one behind the other to run on the running surface of
the second rail, and with at least the second and third
running wheels being rotationally moveable about axes
of rotation which extend approximately at right angles
to a plane of movement defined by the running surfaces
of the rails, and wherein the first running wheel 1s
driven by a motor and the second and third running
wheels are free running.

2. The traveling cleaner as claimed 1n claim 1, wherein the

first running wheel 1s connected to the carrying structure of
the carriage so as to be displaceable 1n a direction transverse
to the direction of movement of the carriage for gage
compensation during travel on a bend.

3. The traveling cleaner as claimed 1n claim 1, wherein at
least approximately half the weight of the carriage 1s sup-
ported on the first running wheel.

4. The traveling cleaner as claimed in claim 1, wherein
cach running wheel 1s arranged on a wheel suspension unit
which mounts freely rotatably guide wheels which engage
on lateral guide surfaces on both sides of the associated rail,
and which prevent the running wheels from leaving the
running surfaces of the rails.

5. The traveling cleaner as claimed in claim 1, wherein at
least one of the second and third running wheels 1s mounted
on a wheel suspension unit which 1s mounted to the carrying
structure so as to permit relative rotation about its associated
one of said axes of rotation, and further comprising a sensor
for the detection of bends in the rails, and a control system
cooperating with the sensor for regulating the speed of the
traveling cleaner so as to permit driving through the bends
at reduced speed.

6. The traveling cleaner as claimed 1n claim 5, wherein the
sensor 1s arranged so as to be fixed to the carrying structure
of the wheel suspension unit of said one running wheel, and
said sensor cooperates with a counterelement 1n such a way
that, during a rotation of said wheel suspension unit out of
the position assumed 1n relation to the carrying structure
during travel straight ahead, a signal which 1s capable of
being transmitted to the control system and which indicates
fravel on a bend 1s generated.

7. The traveling cleaner as claimed 1n claim 6, wherein a
sensor 1s assigned 1n each case to the second and the third
running wheels, and, when travel on a bend 1s 1indicated by
means of one of these sensors, the speed of the traveling
cleaner 1s reduced by means of the control system.

8. The traveling cleaner as claimed in claim 1, further
comprising a fan motor and a fan operated by the fan motor,
for generating cleaning-air flows of the traveling cleaner,
with the fan motor and fan being arranged between the
running wheels on the carriage.

9. The traveling cleaner as defined 1n claim 2 wheren the
first running wheel defines an axis of rotation, and wherein
said direction traverse to the direction of movement of the
carriage 1s linear and parallel to the axis of rotation defined
by the first running wheel.

10. A traveling cleaner for a textile manufacturing plant,
comprising

first and second rails arranged adjacent each other and

extending above textile machines of the manufacturing
plant, with the first and second rails each having an

upper running surface extending therealong, and
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a carriage of a traveling cleaner having a carrying struc-
ture supported for movement along the rails and com-
prising three running wheels arranged to run on the
running surfaces of the first and second rails, with the
running wheels arranged at the corners of a triangle
with a first running wheel running on the running
surface of the first rail and second and third running
wheels arranged one behind the other to run on the
running surface of the second rail,

wherein each running wheel 1s mounted to a wheel
suspension unit which 1s 1in turn mounted to the carry-
ing structure, with the suspension units which mount
the second and third running wheels being mounted for
relative rotation with the carrying structure about
respective axes of rotation which are approximately at
richt angles to a plane of movement defined by the
running surfaces of the rails, and with the suspension
unit which mounts the first running wheel being fixed
to the carrying structure so as to preclude such rotation,
and

wherein the suspension unit which mounts the first run-
ning wheel mounts a motor which 1s operatively con-
nected for driving the first running wheel, and wherein
the second and third running wheels are free running.

11. The traveling cleaner as claimed 1n claim 10, wherein
the suspension unit which mounts the first running wheel 1s
connected to the carrying structure so as to be displaceable
in a direction transverse to the direction of movement of the
carriage along the rails.

12. The travel cleaner as defined in claim 11 wherein the
first running wheel defines an axis of rotation, and wherein
said direction traverse to the direction of movement of the
carriage 1s linear and parallel to the axis of rotation defined
by the first running wheel.

13. The traveling cleaner as claimed in claim 11, further

comprising a fan motor and a fan operatively connected to
the fan motor being mounted upon the carriage.

14. A traveling cleaner for a textile manufacturing plant,
comprising,
first and second rails arranged adjacent each other and
extending above textile machines of the manufacturing
plant, with the first and second rails each having an
upper running surface extending therealong, and

a carriage of a traveling cleaner having a carrying struc-
ture supported for movement along the rails and com-
prising running wheels arranged to run on the running
surfaces of the first and second rails, with the running
wheels arranged at the corners of a triangle with a first
running wheel running on the running surface of the
first rail and second and third running wheels arranged
one behind the other to run on the running surface of
the second rail, and with at least the second and third
running wheels being rotationally moveable about axes
of rotation which extend approximately at right angles
to a plane of movement defined by the running surfaces
of the rails, and

wherein at least one of the second and third running
wheels 1s mounted on a wheel suspension unit which 1s
mounted to the carrying structure so as to permit
relative rotation about its associated one of said axes of
rotation, and further comprising a sensor for the detec-
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tion of bends 1n the rails, and a control system coop-
crating with the sensor for regulating the speed of the
traveling cleaner so as to permit driving through the
bends at reduced speed.

15. The traveling cleaner as claimed 1n claim 14, wherein
the sensor 1s arranged so as to be fixed to the carrying
structure of the wheel suspension unit of said one running
wheel, and said sensor cooperates with a counterelement in
such a way that, during a rotation of said wheel suspension
unit out of the position assumed in relation to the carrying,

3

structure during travel straight ahead, a signal which 1is
capable of being transmitted to the control system and which
indicates travel on a bend 1s generated.

16. The traveling cleaner as claimed 1n claim 15, wherein
a sensor 1s assigned 1n each case to the second and the third
running wheels, and, when travel on a bend 1s 1ndicated by
means ol one of these sensors, the speed of the traveling
cleaner 1s reduced by means of the control system.
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